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W ?i!l ^ ad " seat and 0x6(1 fl 3nge and such outer roll comprise of outboard surface 
^ the fln3 ' shape and P rofWe of *e gutter wall The preform peripheral 
£25" ^ forward & revere spun against the outboard surface of the Inner 
mandrel & outboard surface of the outer ring to a predetermined profile & form well, 
Dead-seat, fixed flange and the final profile and shape of the gutter wall respectively. 
The spun rim comprising of gutter, well and bead seat Is further spun and flow formed 
in a spinning machine, being positioned between an outer mandrel and an inner 
damping plate, such outer mandrel comprise of a Inboard surface which conforms to 
Hie final shape of the fixed flange and 5° bead-seat, is spun and Row formed against 
the inner surface of the outer mandrel by a shaping roller of predetermined shape to 
form the final shape of the fixed flange and 5° bead-seat 

Before backward & forward spinning of the preform, the preform Is subjected to such 
operations where the central hole, mounting holes and the vent holes are pierced to a 
required size. 

After final rim profiling & shaping operation, the center hole and the mounting holes 
are machined accurately. 

The principal objects of the present invention are to provide a unique, low cost method 
of press forming, spinning & flow forming a Integral wheel rim and disc assembly of a 
5" taper bead-seat of flat or semi-drop center rims and the like. Steel blank is formed 
from sheet stock, and is spin and flow formed in a spinning operation to reduce 
manufacturing costs. The spinning & flow forming technique employs tools with a 
simple forming surfaces, which minimizes their associated manufacturing cost, as well 
as repair expenses. The spin forming machine can be easily programmed to form 
different shapes, such that the present method is especially suited for making 
specialty and/or low volume wheel designs as wen as particularly well adapted for 
manufacturing one-piece type vehicle wheels for bulk manufacturing. 

These and other advantages of the Invention will be further understood and 
appreciated by those skilled In the art . by reference to the following written 
specification, claims and appended drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawing Is Intended to provide further understanding of Invention 
and is incorporated in and constitutes a part of invention. The drawings illustrate an 
embodiment of Invention and together with the description illustrate principle of 
invention. 

The drawings should not be taken as Implying any necessary limitation on the essential 
scope of Invention. 

The drawings are given by way of non-limitative example to explain the nature of the 
invention. 

For a more complete understanding of the instant invention reference is now made to 
the following description taken In conjunction with accompanying drawings. 

The various feature of novelty which characterize the invention are pointed out 
specifically in the dafms which a part of description. For a better understanding of the 
invention, its operating advantage, specific objects obtained by its use, reference 



should be made to the drawings and descriptive matter is which there are Illustrated 
and described preferred embodiments of Invention, 

Referring now to drawings, where like numerals designate Identical or corresponding 
parts throughout the referred views. 

Fig 1 - shows sectional view of a disc Wank of the welded 5° taper bead-seat of flat- 
base or semi-drop center construction wheel of the prior art. 

Bg 2 - shows sectional view of a formed disc of the welded 5° taper bead-seat of flat 
base or semi-drop center wheels of the prior art. 

Fig 3 - shows sectional view of a disc with mounting, central and vent holes of the 
welded S° taper bead-seat of flat base or semi-drop center wheels of the prior art. 

Fig 4 - shows a schematic representation the welded hoop from flat plate for the 
manufacture of rims for welded 5° taper bead-seat of flat base or semi-drop center 
wheels of the prior arL 

Fig 5 - shows a schematic representation the welded hoop from mill section for the 
manufacture of rims for welded 5° taper bead-seat of flat base or semi-drop center 
wheels of the prior art 

Fig 6 - shows a schematic representation the rolling operation Involved In producing 
rims for welded 5° taper bead-seat of flat base or semi-drop center wheels of the prior 
art 

Fig 7 - shows a schematic representation the calibration process steps involvedin 
producing rims for welded 5° taper bead-seat of flat base or semi-drop center wheels 
of the prior art 

Fig 8 - shows a schematic representation the assembled disc & rim & welded 5° taper 
bead-seat of flat base or semi-drop center wheels of the prior art. 

Fig 9 - Shows a sectional view of disc steel blank with center hole of the one-piece 
steel wheel for producing Integral wheel rim and disc assembly of a 5° taper bead-seat 
of flat or semi-drop center rim In accordance with the present invention. 

Rg 10 - shows a schematic representation of the first stage of spinning process of the 
producing Integral wheel rim and disc assembly of a 5° taper bead-seat of flat or semi- 
drop center rim in accordance with the present Invention. 

Rg 11 - shows a schematic representation of the spun wheel from the previous step, 
wherein the mounting and center hole is pierced In accordance with the present 
invention. 

Rg 12 - shows a schematic representation of the spun wheel from the previous step 
wherein the vent holes are pierced in accordance with the present invention. 

Rg 13 - shows a schematic representation of the second stage of shows a schematic 
representation of the second stage of forward and backward displacement of matenaj 
during spinning process of producing integral wheel .rim and disc assembly of a 5 
taper bead-seat of flat or semi-drop center rim In accordance with the present 
Invention 
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Rg 14 - shows a schematic representation of the final stage of spinning process of 
producing Integral wheel rim and disc assembly of a 5° taper bead-seat of flat or semi- 
drop center rim where the bead-seat and fixed flange are formed to the final profile 
and shape in accordance with the present Invention 

Rg 15 - shows schematic representation of the spun wheel from the previous step, 
wherein the fixed flange edges are machined. 

Rg 16 - shows a perceptive view of the one-piece steel wheel of Integral wheel rim 
and disc assembly of a 5° taper bead-seat of flat or semi-drop center rim In 
accordance with the present invention. 

Pgjgy PESCRIPTIPN OF THE PRIOR ART AND THE PREFERRED 



The steps involved In the manufacture of steel discs are blanking of the circular blank 
of pre-determined thickness, press-forming and piercing the center hole, mounting 
and vent holes as shown in Rg 1, Rg 2 and Rg 3. 

The conventional method of producing the steel wheel is shown in Rg 1 to Rg 8. In 
the conventional method the disc and the rim are manufactured as separate 
components then welded or Jointed by other means after assembly. 

The rim is manufactured either by using a flat plate of uniform thickness or using the 
profiled hot rolled plate as shown in Rg 4 and Rg 5. In either case the plate is coiled 
Into a hoop, but welded, Joint trimmed and dressed. In the case of flat plate, the 
profile of the rim is achieved using press or spinning operations either hot or cold. 
Rnally the rims are roll formed & calibrated for the diameter and out-of roundness 
accuracy as shown in the Rg 6 and Rg 7. 

The finished discs and the rims are assembled in a press or a fixture and the joints are 
welded or jointed by other means after assembly. The wheels subsequently under 
goes several machining steps to machine center spigot and bolt hole as shown in Rg 
8. 

PREFERRED EMBODIMENTS OF THE INVENTION 

Our preferred embodiment of invention is shown In Rg 9 to Rg 15- The following 
description is of the best presently contemplated mode of carrying out the invention. 
This description Is made for the purpose of Illustrating the general principles of the 
invention and should not be taken in a limiting sense. The scope of the Invention Is 
best determined by reference to the appended dalms 

The first step of manufacturing a integral steel wheel rim and disc assembly for 5° 
taper bead-seat of flat base or semi-drop center steel wheels Involves a spinning and 
flow forming operation as shown in Fig 10, where In the steel blank of pre-determined 
diameter and thickness, the blank Is preferably with a center hole pierced to a 
predetermined sire, is spun and flow formed in a CNC 4-axis spinning machine to an 
predetermined shape. The operation is now explained In greater detail. The blank is 
held between Inner mandrel Ml and the damping plate CI* The roller Rl mounted on 
CNC hydraulically actuated slide, Impart rolling pressure on the outer peripheral of the 
blank to reduce the thickness and at the same time give predetermined cylindrical 
shape and profile to the blank as per the predefined machine program. The outboard 



surface of the inner mandrel Ml corresponds to the predetermined Inner diameter of 
rim portion. 

The next Involves plerdng mounting, central and vent holes as shown In the Rg 11 & 
Fig 12. 

The next step Involve forward 8t backward spinning to extend the cylindrical portion of 
p^ornVfUnUhe first step to an cylindrical shape of predetermined inner diameter 
and^tiTcomprising of gutter region, well and the fixed flange as shown in Fig 13 
ano SmSTSS ^ndrical iSrtion comprising of gutter region ^ 
as shown to a predetermined Inner diameter and width. The operation is now 
in greater detail. The preformed blank as shown In Rg 12,fc spun a^flow 
Xedm a a!c 4-axls spinning machine. The preformed blank is positioned between 
in^r mandrel M2 and outer roll R2 and damped prior to spinning operation by the 
Soina date C2 The rX R2 mounted on CNC hydraulically actuated sUde impart 

ZnSer oMnfrim. The next sequence is the backward dlsplac^t of mat^a 
curing spinning operation. ^ ^^t^^Z^T^ 

fToXfomard and backward displacement of material as shown in the drawmg. 
The next and the final step Involve profiling toe fixed jyj^«JS5 

outer mandrel and damped with an Inner damping plate >™*^£™£ 

mand^Ta Saping mller of predetermined shape to form »e final sh ape of toe 
fixed flange and 5° bead-seat The operation is e*rfamrf 

The roller Amounted on CNC hydraulically actuated slide Impart rolling pressure on 

and profile as per the predefined machine program to the final profile & shape or me 
5° bead-seat & fixed flange. 

a y tp nt EEfi fflBiS np ™ TNVFNTTQN ABf ft* FPMtPWS? 

A design / construction of a integral steel wheel rim and disc assembly for ? 
b^Sa/offlTbase or semi-drop center wheels of toe ^type having an integral disc 
and rim portion with gutter, well, 5° taper bead-seat and the fixed flange. 

A method of produdng the wheel consist in, rXcZ^L^'^to^s 
spinning the blank to of predetermined uniform «iickn«s and j^™"™^ 
preferably with a center hole pierced to a P^^njmed size-J^e blank K P^™ 

predetermined shape of the rim gutter, well, fixed flange & sum ouwr r» 
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outl)oard surface corresponding to the gutter profile. The spun perform Inner 
SS, SSons Is spin and flow formed against the surface of the Inner mandrel to 
form the final shapes of the rim 5° bead seat and flange. 

The method has the step of spin forming the peripheral portion of the Wank by 
enga JnTSe »me T with a forming roller so as to obtain controlled thickness reduction 
and shape In the peripheral portion of the blank. 

The method has the step of backward spinning a section of the Wankjjeripheral 
portlonTgainstme shaping surface of an outwardly positioned roll to form the final 
shape of the rim gutter. 

The method has the step of spin forming a section of MIMfMp^ 
engaging the same with a forming roller to form the final shape of the well base shape 
and dimension and at least a portion of the bead seat 

The method has the step of spin forming the bead seat Portionof Uie Wankjnboard 
section against the shaping surface of the outer mandrel to form the final shape or 
fixed flange. 

A method has the step wherein first-named spin forming step Indudes a plurality of 
passes of the forming roller. 

A method has the step wherein after finish spinning operation bolt holes on pierced in 
a conventional press. 

A method has the step wherein after piercing the bolt holes, vent holes are pierced In 
a conventional press 

The method also Indudes the step of providing a disc blank of substantially uniform 
thickness and constructed HSLA steel composition. 

Throughout this detailed description, reference Is made to the tools a "d dies that 
jSSt .the various shaping operations. Because the toolings usedl to eadr of the 
shaping operations are conventional devices, which are well known in the metal 
stomping/forming arts, detail description of the same has not been provded. 

It is to be understood that the Invention may assume various al^atrve orientoOons 
and step sequences, except where expressly specified to tire ^ntiary. & » *»»™ 
understood that the specific devices and processes Illustrated In the J*&™° 
SSTand desoibSTYn the following specification are ^m^y exemplaj 
embodiments of the Inventive concepts defined In the appendedd^ms. Hence^ 
specific dimensions and other physical characteristics relating ^^^nSTsSS 
disclosed herein are not to be considered as limiting, unless the claims expressly state 
otherwise. 

Further, since numerous modifications and changes will readily occur » those skilled 
In thTart, It Is not desired to limit the Invention to the exact conviction and 
operation siow^ and described, and accordingly all suitable "^Ificatlons and 
equivalents may be regarded as falling within the scope of the Invention as defined by 
the claims that follow. 
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WE CLAIM 



1. A method of manufacturing a integral steel wheel rim and disc assembly for 5° 
taper bead-seat of flat base or semi-drop center wheels of the type having an 
integral disc and rim portion with gutter, well, S° bead-seat and fixed flange 
wherein tfte said method comprises the following steps 

a) Providing a generally circular blank; 

b) The blank is preferably of pre-detemilned uniform thickness 

c) The Wank Is preferably with a center hole pierced to a predetermined 
size. 

d) Preforming the blank to predetermined shape & size, the preform 
blank ts spun & Row formed in a CNC spinning machine, being 
positioned between a inner mandrel and damping plate, such mandrel 
having a outboard surface of predetermined cylindrical shape 
confirming to predetermined cytfndrfcal shape & profile of the rim 
gutter, well and fixed flange. 

e) The spun and flow formed preform to an predetermined cylindrical 
shape & size is further spun in a CNC spinning machine to reduce 
thickness consequently to increase the width in the forward direction to 
an predetermined size while maintaining the predetermined inner 
diameter wherein the well, bead seat and the fixed flange are formed in 
the subsequent operations and at the same time further spinning is 
preformed on the peripheral portion of the cylinder to displace the 
preform cylindrical peripheral portion In the backward direction, 
against the outboard surface of the inner mandrel & outboard surface 
of the outer ring to a predetermined profile & form of well, bead-seat, 
fixed flange and the final profile and shape of the gutter wall 
respectively. 

f) The spun preform comprising of finished gutter profile, and cylindrical 
portion comprising of predetermined shape of the well, bead seat & 
fixed flange is further spun and flow formed in a spinning machine, the 
perform being positioned between an outer mandrel and an inner 
damping plate, such outer mandrel comprise of a inboard surface 
which conforms to the final shape of the fixed flange and 5° angle 
bead-seat, is spun and flow formed against the inner surface of the 
outer mandrel by a shaping roller of predetermined shape to form the 
final shape of the fixed flange and 5° bead seat. 

2, The method as dafmed in daim 1 wherein spin forming the peripheral & Inner 
portion of the blank by engaging the same with a forming roller so as to obtain 
controlled thickness reduction and shape in the peripheral and inner portion of 
the blank, 

3, The method as dalmed In daim 1 wherein the material Is displaced in the 
backward direction during spinning a portion of the perform peripheral cylindrical 
portion against the outboard surface of ah outwardly positioned mil to form the 
finai shape of the rim gutter. 
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4. The method as claimed in dalm 1 wherein spin forming an section of the Wank 
peripheral portion by engaging die same with a forming roller to form the final 
shape of the well base shape and dimension and at least a portion of the bead 
seat. 

5. The method as claimed in dalm 1 wherein spin forming the bead seat portion of 
the blank outboard section against the shaping surface of the outer mandrel to 
form the final shape of bead seat & fixed flange. 

6. The method as dalmed In dalm l, wherein: said first-named spin forming step 
consists a plurality of passes of the forming roller. 

7 * SL"! elhod as da,med ,n da,m 1 whereln after flrst step of spinning operation 
boltholes are pierced in a conventional press. 

8. The method as daimed in dalm l wherein after pierdng the bolt holes, vent 
holes are pierced In a conventional press 

9. The method as dalmed in dalm 1 wherein fcakl fctep fa)>cof^st5)the step of 
providing a disc Wank of substantially uniform thWcne&'of low cartoon steel or 
HSLA steel composition. 

10. The method as dalmed In dalm 1 wherein a butt-welded hoop of predetermined 
diameter, width and thickness can also be used instead of a blank. 

11. The method as daimed in 10 wherein the butt-welded hoop of predetermined 
diameter, width and thickness can also be used to manufacture the rim part 
alone. . 

12. Apparatus for manufacturing a integral steel wheel rim and disc assembly for 5° 
taper bead-seat of flat base or semi-drop center wheels of the type having an 
integral disc and rim portion with gutter, well-base, bead-seat and fixed flange 
wherein the said method comprises means for providing a generally drcular blank 
means for forming the blank to of predetermined uniform thickness the blank Is 
preferably with a center hole pierced to a predetermined size, the blank Is pre- 
formed in a conventional press, the preform blank further spun In a spinning 
machine, being positioned between an mandrel having a surface which conforms 
to the final shape of the rim gutter, well, fixed flange and the damping plate, the 
Wank peripheral & inner portions is spun and flow formed against the surface of 
the Inner or outer mandrel to form the final shapes of the rim gutter, well and the 
inboard bead seat and flange. 

13. Apparatus for manufacturing a Integral steel wheel rim and disc assembly for 5° 
taper bead-seat of flat base or semi-drop center wheels for a vehide having an 
integral disc and rim portion with gutter, well base, bead-seat and fixed flange 
manufactured by the process daimed In dalm 1. 

14. a integral steel wheel rim and disc assembly for 5° taper bead-seat of flat base or 
semi-drop center wheels for a vehide having an Integral disc and rim portion with 
gutter, well-base, bead-seat and fixed flange wherein when spin forming machine 
is programmed to form different shapes. 

15. A method of manufacturing a integral steel wheel rim and disc assembly for 5° 
taper bead-seat of flat base or semi-drop center wheels for a vehide having an 
integral disc and rim portion with gutter, well-base, bead-seat and fixed flange as 
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described In the description of complete specification and as Illustrated by way of 
drawings accompanying the complete specification. 

16 A intearal steel wheel rim and disc assembly for 5° taper bead-seat of Oat base or 
^^«*e?Seete for a vehide having an Integra.^ and rim ^onwim 
outo? well-base, bead-seat and fixed flange as described In the description of 
S£Set£ VpeSftaitiTand as Illustrated by way of drawings accompanying the 
complete specification. 



Dated this the 7* day of January 2004. 

For WHEELS 

I 



Signature of Applicant 
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This Invention relates to a oonstructton, apparatus and a method of producing Integral 
wheel rim and disc assembly of a 5° taper bead-seat of flat or semi-drop center rim, 
p^ra^eSl^rallaJsteel Wankfnm. a sheet stock of V^^tSKS 
ScfcS, the blank is preferably with a center hole pierced tea predetermined size. 
The Wank Is preformed In spinning machine to a predetermined profile &jjape, wen 
perform is further spun and flow formed In aj fl***""***. the preform bgng 
positioned between an outer roll fit Inner mandrel and hekf against the cfamplns i plate, 
such inner mandrel comprise of a outboard surface which J^™* ™ 
predetermined inner diameter of the rim comprising of gutter portion, the wen, tne 
bead-seat and fixed flange and such outer roll comprise of outboard surface wnicn 
confirms to the final shape and profile of the gutter waO. The preform 
portion is then forward & revere spun against the outboard surface of the inner 
mandrel & outboard surface of the outer roll to a the final profile and shape of the 
gutter wall and predetermined profile & form of well, bead-seat. ^J 1 ^ 
respectively. The spun rim comprising of gutter, well and bead seat *J™**r*£2 
and Row formed in a spinning machine, being positioned be^een an o^er«nar^^ 
and an Inner clamping plate, such outer n«ndrel^pifseof a foboart su^ which 
conforms to the final shape of the fixed flange and 5° angle to the ^^ff^^"" 
?nTffow formed against the Inner surface of **™^™^ bY UBSSm^ of 
predetermined shape to form the final shape of the fixed flange and 5" bead-seat 
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